The aim of this present study was to evaluate the effectiveness of a child sexual abuse (CSA) prevention curriculum toward children and to compare the knowledge gains between children who were taught by teachers and their parents. Four hundred and eighty-four school-age children recruited from one primary school in Beijing, China, were randomly assigned to a CSA prevention program administered by teachers or their parents or to a wait-list control group. The findings reveal that children in the teacher education group demonstrated the highest level of CSA prevention knowledge and skills, followed by the parent education group, while children in the control group showed the least improvements. The knowledge and skills gains were retained at a 12-week follow-up. The present study shows that Chinese school-age children can benefit from CSA prevention program with increased knowledge and skills of personal safety. Schoolbased CSA prevention education should be improved and implemented in other regions of China.
Introduction
Child sexual abuse (CSA) is a widespread public health problem. Some retrospective studies reveal that CSA is not uncommon in China, with a pooled estimate of 15.3% (95% confidence interval [CI] ¼ 12.6-18.0) for females and 13.8% (95% CI ¼ 11.0-16.5) for males prior to age 18 [1] . CSA is related to a wide range of mental, physical and social problems such as depression, anxiety, smoking, substance abuse, risky sexual behaviors, chronic diseases, obesity, delinquency and poor interpersonal relationships [2] [3] [4] [5] [6] [7] [8] [9] [10] .
In response to the serious problem of CSA, one of the most commonly used strategies is school-based prevention programming aimed at teaching children personal safety knowledge and skills [11] [12] [13] . Most of the programs have objectives in common, helping children to recognize potential abusive situations and teaching children to resist and report inappropriate touch requests [14] .
Most evaluation studies of prevention programs show that children benefit from the program with increased knowledge about CSA prevention and self-protection skills [15] [16] [17] [18] [19] . A 1-year follow-up study of children aged 10-16 in the United States showed that exposure to prevention program was not associated with actual reduced incidence of CSA victimization [20] . However, exposed children were more likely to use protection strategies and to disclose victimizations. Another retrospective study of American undergraduate women indicated that those who had participated in CSA prevention programs in their childhood did report a lower rate of subsequent sexual abuse than those who had not [21] . Furthermore, the school-based prevention education programs have additional significance, including prevention of guilt, self-blame and shame of victimized children and creation of a more sensitive environment among adults (e.g. parents, teachers and community members) to respond to and help child victims [22] . According to limited evaluated studies, Chinese children can acquire knowledge and self-protection skills from CSA prevention programs as well [23] [24] [25] [26] .
Surveys from the 1990s showed that two-thirds of children had participated in at least one CSA prevention program through their school system in the United States [27] . In China, most teenagers reported having received information on sex from the media instead of school or family [28] . Few teachers are trained to provide CSA prevention or sex health education to students, and it is common for sex education to be taught in biology class or moral lessons (lessons teaching about moral rules and behavior customs in society) with a narrow focus on biology and psychological development [28, 29] . Education focusing on CSA prevention is rarely manifested.
There is an increasing recognition in child protection practice that parents should be actively engaged in the prevention of CSA [30, 31] . Most parents lack adequate knowledge and skills to converse with their children on CSA prevention or lack the materials to aid the discussion whether in China or western countries [16, [32] [33] [34] . When parents are involved in prevention efforts, they gain knowledge about CSA and techniques to assist their children in practicing self-protection skills. In addition, educating parents about risk factors, signs and symptoms of CSA may help them identify child victims and respond to disclosures [34, 35] .
Some parent-involved CSA prevention program evaluations were carried out in developed countries. Parents who had participated in a CSA workshop reported greater intentions of talking to their children about CSA [36] . When children and their parents were taught with same information separately in a psycho-educational program, with different teaching activities and techniques adopted due to the cognitive differences between children and adults, it turned out that both children and their parents demonstrated improvements in knowledge of personal safety rules [34] . Another study indicated that parents as instructors of CSA showed greater effectiveness than school-based program because children can get more attention, rehearsal opportunities and feedback [32] . Children can benefit from parent involvement in gaining both knowledge and support.
CSA prevention education should start at an early age. Children are more vulnerable to sexual abuse starting in the preadolescent period [37, 38] . Studies give solid evidence that even young children (aged 3-5) are able to learn key concepts (e.g. private parts, good/bad touch) and to apply self-protection skills [26, 32] . We believe primary school students are good target population for their developmental level and convenience to study.
Although school-based programs may be a practical vehicle to reach all or most children [39] , in China, it is very likely that schools can offer limited time for programs given other curricular pressures.
In that case, a home-based program can be a good substitute and supplement of CSA prevention education. In the present study, parents as well as teachers were introduced as instructors to see whether they could impart the CSA prevention knowledge effectively. We predicted that children could benefit from the curriculum and that there will be no discrepancy in knowledge gains between children instructed by teachers and parents.
Materials and methods

Participants
The participants were recruited from a primary school in Beijing, China. The school was conveniently selected and equipped with necessary teaching staff and suitable classrooms for interactive learning. Thirty classes were included, that is, six classes from each grade from one to five. All of the 1252 enrolled students from these classes were invited to take part in the study, and 565 students were included with informed consents of their parents, accounting for 45.1% of registered students. For each grade, the six classes were evenly randomly assigned to the control group, the parent education group or the teacher education group. A total of 484 students participated in the education program and returned valid questionnaires in all three evaluation tests. Of them, 225 (46.5%) were boys, and students (35.1% ) participants assigned to the control, the parent education and the teacher education group, respectively. The sample fulfilled the group sizes which were determined by power analysis based on prior work.
The distribution of gender and grade was balanced among groups. The flow of participants can be seen in Fig. 1 , and participants' characteristics are displayed in Table I .
The curriculum
The curriculum was developed based on previous studies [24, 26] and the personal safety part of Body Safe Training (BST) [40] . The BST program, developed by Dr. Wurtele, has been applied to enhance children's sexual development since 1990s and proven effective for American children [15, 32] . The curriculum in the present study consists of the following main contents: (i) the concept of private parts, (ii) body safety rules that private parts cannot be seen or touched except for hygiene and cleanliness needs, (iii) recognition of appropriate/ inappropriate touch, (iv) strategies for saying 'no' in life situations and (v) self-protection skills, that is, in potentially abusive situations, children should say 'no', try to get away and tell someone (skill of 'No', 'Go' and 'Tell'. Other concepts emphasized to children included 'It is never a child's fault in sexual abuse' and 'It is not ok to keep secrets involving inappropriate touch requests'. For the teacher education group, the curriculum was administered to children by trained teachers and finished in three 30-min sessions. For the parent education group, the exact same curriculum contents as taught in the teacher education group were compiled into a handbook, so that parents could read and tutor their children.
Measures
A questionnaire, developed by researchers based on previous studies [41, 42] , was used to survey participants' knowledge and skills of sexual abuse Table 1 .
Flow of Participants Through Each Stage of Study
Excluded for not finishing all three test (n=20), and absence from more than 1 session (n=2).
Analyzed (n=159)
Excluded for not finishing all three tests (n=31).
Analyzed (n=155)
Excluded for not finishing all three tests (n=28). 
Analysis
Knowledge on sexual abuse prevention
Ten items investigated children's judgment of body safe rules, appropriate/inappropriate touch and CSA risk. Questions like 'Can child refuse when not wanting to be touched?', 'Can doctors check or contact private parts of a child when they are injured?' and 'Is it sexual abuse when someone asks a child to touch his/her private parts? ' were asked. Participants' correct responses were given a score '1', while incorrect or 'unsure' or blank answers were scored as '0'. The total score of knowledge ranged from 0 to 10, and higher scores reflected greater knowledge.
Skills of self-protection
The total skill consists of three key points, 'Say "no" to inappropriate requests' (No), 'Get away from the situation with potential CSA risk' (Go) and 'Tell the event to some trusted adults' (Tell What if an uncle touched you in an uncomfortable way. One score was given as participants applied one of the three subskills in each scenario. Additionally, an item investigated children's reaction when their abused experience was not believed, and the positive response of continuing reporting was scored as '1' for subskill 'Tell'. In general, the total scores of three subskills 'No', 'Go' and 'Tell' were 3, 3 and and 4, respectively, and total skill score ranged from 0 to 10.
Procedure
The present study was approved by the Peking University Institutional Review Board. After the school agreed to participate in the study, invitation letters were sent to parents. Children who returned the signed parent consent forms were recruited as participants.
The baseline evaluation (pretest) was conducted in late April 2015 and the education was carried out in June. For the teacher education group, three teachers who gave hygiene or psychology health lessons were invited as instructors. Each of them was responsible for one of the three sessions. Before giving lessons, the teachers were trained about the core concepts at a face-to-face meeting and asked to give lessons referring to the standard teaching outlines and presentation Evaluation of child sexual abuse prevention program files provided by researchers. Different grades received the curriculum separately. The curriculum was teaching based, including interactive learning (e.g. discussions, role-plays) to help children rehearse self-protection skills. Each session took about 30 min, and all three sessions were finished within 15 days. For the parent education group, the compiled handbooks were sent to parents as teaching materials. The handbook consisted of the same contents and role-play practices as those taught in the teacher education group, and on the first page, parents were informed how they can use the handbook to teach the self-protection knowledge and skills to their children. Fidelity measures were introduced in different ways to the teacher and parent education group. For the teacher education group, each session was monitored by one of researchers, and checklists were used to make sure that the teachers covered every key point. For the parent education group, each session was ended with a feedback form to check whether the curriculum acceptable and helpful for children. Feedback was also asked from children whether they liked the curriculum.
The posttest and follow-up test was conducted respectively in 2-3 weeks and 12 weeks after education. When the evaluations were complete, handbooks were sent to parents of children in the control group as compensatory education.
The questionnaire survey was anonymous and self-administered, conducted in the classroom with adequate space between seats. The first and second graders completed the questionnaire under guidance, which included a trained investigator reading the questions one by one and explaining the meanings accordingly. Third-to-fifth grade students completed the questionnaires independently. We explained the concept 'private parts' as body parts covered by the vest and underpants, by an illustrated example.
Data analysis
Data were double entered using the program Epidata and analyzed using Statistical Product and Service Solutions 20.0. The scores of knowledge and skills were calculated. P < 0.05 was set as the criterion of statistical significance. Repeated measure analyses of variance (ANOVA) was performed to test the effect of time and group.
Result
The scores of knowledge and skills across time by group
The means and standard deviations (SDs) of knowledge and skill scores across time by group are displayed in Table II. The knowledge and skill level was evenly distributed among three groups before any treatment, since analysis of variance demonstrated no statistical differences in either measure in pretest (P > 0.05). When it came to posttest and follow-up test, the scores of knowledge, total skill and subskills (except for 'No') showed improvements and differed among groups. It can be roughly seen that among the three groups, the teacher education group demonstrated the greatest improvements, while the control group showed the least. This, ANOVA with repeated measures, was conducted to explore the effect of time, group and the interactions.
Effect of time, group and interactions
Repeated measure ANOVA was conducted on knowledge, total skill and subskill scores by group and time using gender and grade as covariates. Greenhouse-Geisser procedure was adopted since the sphericity assumption was not satisfied. The main and interaction effects as identified were displayed in Table III .
Effect of gender and grade
Baseline knowledge and skill level differences were found between low graders and high graders, while a gender difference was found on total skill measure. Therefore, gender and grade (split into two groups, higher grade 3-5 and lower grade 1-2) were set as covariates. The analysis of knowledge and total skill revealed no gender by time interaction, while significant gender main effects were found. This indicated that although participants of different genders demonstrated different level of knowledge and skills at three tests, they shared the same level of improvements. Grade by time interaction was found on knowledge, F(1.843 883) ¼ 12.680, P ¼ 0.000, Z 2 ¼ .026, combined with 'post hoc' analysis, revealing that low graders made more improvements than high graders. The grade by time interaction was Evaluation of child sexual abuse prevention program not found on total skill, that is, low graders showed the same level of skill improvements as high graders.
Group by time interaction
Significant group by time interaction effects was shown for knowledge, total skill and subskill 'Tell', indicating that the three groups revealed different patterns of score improvements on these measures. For knowledge, though simple effects analysis indicated that all three groups made significant increases from pretest to post-test and stayed stable at follow-up, the significant improvements made by the teacher education group (Group T) and the parent education group (Group P) accounted for 38% (Z 2 ¼ 0.379) and 23% (Z 2 ¼ 0.232) of the variance, respectively, whereas the improvements made by the control group (Group C) only accounted for 5% (Z 2 ¼ 0.051) of the variance. For total skill and 'Tell', significant improvements were only revealed in Group T and Group P, accounting for 15% (Z 2 ¼ 0.150 for total, Z 2 ¼ 0.149 for 'Tell') and 3% (Z 2 ¼ 0.032 for total, Z 2 ¼0.034 for 'Tell') of the variance, respectively.
The analysis of the other two subskills 'No' and 'Go', however, revealed no significant interaction effect nor main effects, indicating the education did not help children with self-protection skills of resisting CSA. Analysis sorted by group revealed no improvements on these two measures except that Group T made score increases in 'Go'.
Fidelity and disclosures
For the teacher education group, instructors did explain every key concept according to researchers' records. For the parent education group, only 152 (92.5%) feedback forms were returned and 119 (74.8%) were valid. Negative effect such as fear and anxiety was not directly evaluated in the present program. Instead, children were asked how they felt about the curriculum and most participants in teacher education group express that they liked the curriculum. Five participants claimed that they disliked the curriculum, however, specific reasons were not investigated. No disclosures were received during the program.
Discussion
This was the first study to explore the effectiveness of a CSA prevention education program toward school-age children with both teachers and parents as instructors in China. The results revealed that Chinese school-age children improved in their knowledge of CSA prevention and demonstrated a higher level of self-protection skills compared with the control group whether the instructors are teachers or parents, providing evidence that the present curriculum is culturally adapted to Chinese children.
The scores of knowledge and total skill were increased after treatment, indicating participants acquired a better understanding of concepts about CSA (e.g. private parts, inappropriate touch) and a better sense of applying self-protection skills through the curriculum. According to the analysis, the improvements of 'Tell', which is of great significance to timely recognizing and responding to CSA, accounted for the majority of total skill improvements. For subskill 'No', participants already demonstrated a high level of awareness of orally refusing inappropriate touch requests in pretest and few improvements were shown on this measure. For subskill 'Go', improvements were only revealed in the teacher education group, indicating that the skill of getting away from potential risky situations could be enhanced by education, but it might be overlooked by parents.
The children in the control group also showed gains in knowledge and skills even without any education. A possible reason is the practice effect given that participants filled out the same questionnaire repeatedly, so that they had elevated scores. Although the long-term effect was not evaluated, it is gratifying to see the knowledge gains can be retained for at least 3 months.
However, parents did not perform as effective instructors of personal safety skills as teachers in the present study, which is not consistent with our expectations and Wurtele's study [32] . The possible reason is that teachers in the present study were communicated with and trained before education while parents were not. Instead, parents were only given instructions on the first page of the handbook, which may not be an effective communicative way. Some parents did not return their feedback forms after treatment, and it is unclear that to what extent these parents educated their children. A few parents suggested that the concepts such as genital names, bad touch and self-protection skills are a bit hard for young children (aged 6-7) to understand. Some Chinese parents did worry that children knew 'too much' about sex once discussing about this topic or they believed that children would acquire this knowledge as they grow up [44] . The efficiency of parent teaching was also likely influenced by how much parents understand the curriculum and how much they impart what they know to their children. The present study was held in Beijing where parents typically got a higher education level [45] . If the program is conducted in other regions of China, the education method of parents as instructors with a self-learning handbook should be deliberated.
According to the results of the present study, school-based CSA prevention education is a practical and effective way to teach children personal safety skills in China. The school environment provided the accessibility of large numbers of children and teaching staff representing a variety of disciplines [13] . Standard guidelines and unified teacher training can make sure knowledge transmitting in a valid way. However, parents' effort as personal safety instructors should not be ignored, either. In consideration of parents' unique role as primary protectors of their children, parents should be involved in the CSA prevention education. Their efforts in CSA prevention can increase their own awareness of CSA and make it easier to communicate with their children about CSA and to help them identify and respond to CSA [32] . In addition, home-based education can provide more opportunities for children to practice and rehearse their self-protection skills and the education can be repeated over time. However, it still remains as a question how effective communication can be made with parents to help them be better instructors.
Limitations
First of all, the sample was recruited from one school in Beijing; the findings of present study cannot be generalized to children from other regions of China. The negative effect and long-term knowledge retention of the program were not surveyed, which may also limit applying the CSA prevention literature to more Chinese children. In the future, we will expand the study to children with more diverse socio-economic backgrounds to evaluate the fitness of the program. In addition, we did not make direct communication with parents about the significance of the program and necessary teaching methods, which may have resulted in the reduced effectiveness of parent educating. In future work, communication with parents will be enhanced by holding parent meetings or making telephone calls, instead of only using printed instructions. However, the results still indicate that parents have the potential to be reliable personal safety educators and safeguards. The handbook can be optimized by adding specific instructions on each session to help parents utilizing it efficiently or be edited to a more simplified version for those young children.
Conclusion
The present study provides evidence that Chinese school-age children can benefit from CSA prevention education program with increased knowledge and skills of personal safety. School-based CSA prevention education should be perfected and generalized in other areas, and parents should be actively involved in the CSA prevention.
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